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1. \ A method for determining the concentration 
of a specific lipoprotein, an apolipoprotein, or 
lipid associated with a specific lipoprotein, in a 
biologiqal sample comprising: 

addinVj to the sample antibody molecules 
immunoreactive with a specific lipoprotein or 
apolipoprbtein, wherein the antibody specifically 
binds to A stable, conformation independent epitope 
which is uninfluenced by the lipid content; 

allowing\the antibody molecules time to bind to 
the lipoprotein or apolipoprotein in the sample, 
and 

determiniri|g the amount of lipoprotein, 
apolipoprotein, or lipid associated with a 
lipoprotein bo\md by the immobilized antibody 
molecules . 

2 . The method of claim 1 wherein the antibody 
molecules are immunoreactive with a lipoprotein 
selected from tha group consisting of HDL, LDL, 
VLDL, and combinations thereof. 

3 . The methocft of claim 2 wherein the antibody 
is selected from tie group consisting of monoclonal 
antibodies, recombi&aH^ antibodies , and antibody 
fragments . 

4. The method of clAim x 3 wherein the antibody 
is the ant i- LDL monoAloriAl antibody produced by the 
hybridoma cell[ line H?/^ ATCC Resignation number 
HB 11612. 

5. The method of Alaim 3 wherein the antibody 
is a recombinant anti-L$L RcBaM^ ATCC designation 
number 69602 

6. The method of claim 1 wherein the 
antibodies are immobilized" onto a solid phase 
material, further comprising separating the solid 
phase material containing tttie immobilized antibody 
molecules from the biological sample. 
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7. \The method of claim 1, wherein the amount 
of lipoprotein, apolipoprotein lipid is determined 
by staining of the material bound to the 
immobilized antibody using a lipid stain. 

8 . T\ie method of claim 7 wherein the 
immobilized antibodies are immersed into the 
biological\ sample and the lipoprotein lipid is 
stained pri\or to immersing the immobilized 
antibodies 

9. The Vnethod of claim 8 further comprising 
antibody immunoreactive with apolipoprotein which 
is coupled to\a protein stain and used to stain 
lipoprotein in\ the sample, prior to immersing into 
the sample the \immobilized antibodies which then 
bind to the stained antibody-bound apolipoprotein. 

10. The methtod of claim 1 wherein the 
apolipoprotein ia selected from the group 
consisting of Apo\A-I, Apo A-II, Apo B, Apo C-III, 
and Apo E . 

11. The methodA<rf*~cr3rajjTi 1 wherein the 
biological sampl 
consisting of blVood) 

12 . The method 
a turbidimetric assa^ 

13. The method ^\<k^aim^T further comprising: 
mixing a^^antiDody immunoreactive with a 

specific apolipoproteiA into the sample; 

allowing the anftibody to bind to the 
apolipoprotein in the sample, 

adding to the mixture a second antibody 
immunoreactive with a second, distinct epitope of 
the apolipoprotein, 

' allowing the second^ immobilized antibody to 
bind to the apolipoprotein, 

detecting the presence of the 
apolipoprotein bound by both ant ibodies , and 



r3raj^m 

selected from the group 
plrasma, and serum. 

rlaim 1 wherein the assay is 
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determining the amount of apolipoprotein 
bound by both antibodies . 

14 . The mecHpd of claim 13 wherein the 
— a^ejri^c mrotei]^ A po B-100. 

15. Vlhe method of claim 13 for determining the 
' relative\ratio of VLDL to HDL comprising 

determining the amount of VLDL in a sample based 
on the amoYnt of Apo C-III present in the VLDL in 
the sample by 

providinA Pan B antibody which is characterized 
by an equal Handing and high affinity for all Apo 
B-containing lipoproteins in human plasma, 

providing saluble antibody immunoreactive with 
Apo C-III having binding affinity and specificity 
similar to XbA 3 , \ 

mixing the solVble antibody reactive with Apo C- 
III with the biolobical sample to form complexes 
between the solubl A antibody and the Apo C-III 
containing lipoprotein particles, 

adding the immobilized Pan B antibody to the 
biological sample, anal 

determining the amount of Apo C-III associated 
with Apo B, which is tife amount of Apo C-III 
present in VLDL in the sample; and 

determining the Amount of HDL in a sample 
based on the amount of Apto C-III present in the HDL 
in the sample by \ 

providing Apo A- I antibody immunoreactive 
specifically with Apo A- I hL/ing a binding affinity 
and specificity similar to A\bD s and AIbE 2 , 

providing soluble ant ibody\ immunoreactive with 
Apo, C-III having binding affinUty and specificity 
simiTar to XbA 3 , \ 

mixing the soluble antibody Veactive with Apo C- 
III with the biological sample to form complexes 
between the soluble antibody and\the Apo C-III 
containing lipoprotein- particles, 
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immersing the immobilized anti-Apo A- I antibody 
into the biological sample, and 

determining the amount of Apo C-III associated 
with Apo a\i, which is the amount of Apo C-III 
present in HDL in the sample . 

16.. The\method of claim 13 for determining the 
relative ratio of VLDL to HDL comprising 

determining the amount of VLDL in a sample based 
on the amount \of Apo E present . in the VLDL in the 
sample by \ 

providing Pah B antibody which is characterized 
by an equal binding and high affinity for all Apo 
B-containing lipoproteins in human plasma, 

providing a mixture of soluble antibody 
immunoreactive with Apo E having binding affinity 
and specificity similar to Ef B x which binds to Apo E 
associated predominantly with VLDL and soluble 
antibody immunoreactive with Apo E having binding 
affinity and specif Acity similar to Ef D 3 which binds 
to Apo E associated Predominantly with HDL, 

adding the mixture\ of soluble antibodies 
reactive with Apo E t& the biological sample to 
form complexes between\the soluble antibodies and 
Apo E containing particles, 

immersing the immobilized Pan B antibody into 
the biological sample, and 

determining the amountVof ' Apo E associated with 
Apo B which is the Apo E present predominantly in 
VLDL in the sample; and \ 

determining the amount oK HDL in a sample based 
on the amount of Apo E presenst in the HDL in the 
sample by \ 

providing Apo A- 1 antibody immunoreactive 
specifically with Apo A- 1 havinV a binding affinity 
and specificity similar to AIbD 5 \ 

providing a mixture of soluble antibody 
immunoreactive with Apo E having finding affinity 
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and specificity similar to E£B lf which binds to Apo 
E predominantly associated with VLDL, and soluble 
antibody iYnmunoreactive with Apo E having binding 
affinity amd specificity similar to EfD 3/ which 
binds to Apo E predominantly associated with. HDL, 

adding the mixture of soluble antibodies 
reactive witri Apo E to the biological sample to 
form complexes between the soluble antibodies and 
Apo E containing particles, and 

determining^ the amount of Apo E associated with 
Apo A- 1, which \is the amount of Apo E present in 
HDL in the sample. 

17. The methbd of claim 13 for determining the 
relative ratio o\ LPA-I and LPA-II lipoprotein 
particles comprising 

providing anti-W^o A-I antibody immunoreactive 
specifically with Apo A-I having a binding affinity 
and specificity sinklar to AIbD S; , 

providing anti-Ano A- I I antibody immunoreactive 
specifically with Apo A- II having a binding 
affinity and specif iaity similar to CdB s ; 

mixing the soluble\ ant i -Apo A-I antibody having 
a binding affinity ancft specificity similar to AlbE 2 
to form complexes withVboth LPA-I and LPA-I: All;* 

immersing the anti-ipo A-I antibody into the 
biological sample and determining the quantity of 
Apo A-I associated with \both LPA-I and LPA-II 
lipoprotein particles; 

immersing the anti-Apo\ A- 1 1 antibody into the 
biological sample and determining the quantity of 
Apo A-I associated with th& LPA-I :AII. 

18. A composition for determining the 
concentration of a lipoprotein, apolipoprotein, or 
lipid associated with a specific lipoprotein in a 
biological sample comprisingV 

a solid phase material having immobilized 
thereon antibody molecules specifically 
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immunoreactiva with a specific lipoprotein or 
apolipoproteinX wherein the antibody specifically 
binds to a stablNs, conformation independent epitope 
which is uninfluenced by the lipid content. 

The composition of claim 18 — f urt iagr^ 

comprising a adffld support to which the solid phase" 
material is a torched to form a dipstick. 

20. The \composition of claim 18 wherein the 
antibody is s\lected from the group consisting of 
monoclonal antibodies, recombinant antibodies, and 
antibody fragments 

21. The compositi^nN^bf claim 18 wherein, 
antibody is the antiA<£§)L-_n^*ie^ 

produced by^feh^liYb^idoma cell line HB 3 cB 3 ATCC 
designation number HB^ir3^bl2. 

22. The composition of claim 18 wherein the 
antibody is a recombinant anti-LDL RcB 3 M 1 D 4 ATCC 
designation number 69602. 

23. The competition of claim 18 further 
comprising a solution containing molecules of a 
second soluble antibody immunoreactive with a 
second distinct epitope of the lipoprotein or 
apolipoprotein which ^ immunoreactive with the 
antibody molecules immobilized on the solid phase 
material . 

24 . The composition of claim 18 wherein the 
antibody molecules immobilized to the solid 
phase material using^Tvidin-biotin complexes. 

25. The composition of claim 19 further 
comprising at leas£ one internal standard 
comprising a known Vmount of a particular 
lipoprotein, lipoprotein lipid, or apolipoprotein 
immobilized on the so\id phase material. 

26. The composition of claim 18 wherein the 
solid phase material Ag selected from the group 
consisting of nitroc&J^ulose , polyvinylidene 
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difluoride, parbtially acid-hydrolyzed nylon, 

v pnl ygfyrPTi g , pWjg^-ropyl nr\ c i~ f — and paper 

27. The composition of claim 18 wherein the 
apolipoprotein is selected from the group 
consisting of Apo A-I, Apo A-II, Apo B, Apo C-III, 
and Apo E . 

?q t^ A * ^nmpo gj-M- nn n f rla - im 18 for d e t e rmin ing^, 

/ the relative ratio of VLDL to HDL comprising 

immobilized Pan B antibody which is 
/j characterized\by an equal binding and high affinity 
for all Apo B -containing lipoproteins in human 
plasma, 

soluble antibbdy immunoreact ive with Apo C-III 
having binding affinity and specificity similar to 
XbA 3/ 

immobilized ApoWl" antibody immunoreact ive 
specifically with aAo A-I having a binding affinity 
and specificity similar to*AIbD 5 and AIbE 2 , and 

soluble antibody immunoreact ive with Apo C-III 
having binding affinity and specificity similar to 
XbA 3 . 

29. The composition Y> f claim 18 for determining 
the relative ratio of VLDL to HDL comprising 

immobilized Pan B antiHody which is 
characterized by an equal Ainding and high affinity 
for all Apo B-containing lipoproteins in human 
plasma, 

a mixture of soluble antibody immunoreact ive 
with Apo E having binding affmity and specificity 
similar to Ef B x which predominantly binds to Apo E 
associated with VLDL and soluble\antibody 
immunoreact ive with Apo E having Binding affinity 
and specificity similar to' Ef D 3 which predominantly 
binds to Apo E in HDL, 

immobilized Apo A-I antibody immunoreact ive 
specifically with Apo A-I having a binding affinity 
and specificity similar to AIbD s , and 
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a mixture of soluble antibody immunoreact ive 
with Apo\E having binding affinity and specificity 
similar t<\EfB t which binds to Apo E predominantly 
associated Vith VLDL and soluble antibody 
immunoreact iYe with Apo E having binding affinity 
and specificAy similar to Ef D 3 which predominantly 
binds to Apo EVLn HDL. 

30. The comppsition of claim 18 for determining 
the relative rati>o of LPA-I and LPA-II lipoprotein 
particles comprising 

immobilized Apo-V-I antibody which binds Apo A- I 
lipoproteins in human plasma having a binding 
affinity and specificity with Apo AIbD s ; and 

immobilized Apo A- ink antibody immunoreact ive 
specifically with Apo aV[I having a binding 
affinity and specif icity \similar to CdB 5 . 

-11.-^ A metnbd for making a composition 



comprising 

immobilizing \on a solid phase material antibody 
molecules immunorisact ive with a specific 
lipoprotein or apouipoprotein, wherein the antibody 
molecules are selected from the group consisting of 
monoclonal antibodies , recombinant antibodies , and 
fragments thereof, aAd wherein the antibody has a 
binding affinity of a\ least 10 9 for a stable, 
conformation independent epitope which is 
uninfluenced by the limd content. 

32. A method for ma&ing a composition for 
determining the concent^^tion^sf a specific 
lipoprotein, an apoliipoprctertLn, |or lipid associated 
with a specific lipop(rotei\i/ \in a^blological sample 
comprising 

immobilizing on a solid" &hase material antibody 
molecules immunoreact ive witn a specific 
lipoprotein or apolipoprotein^ wherein the antibody 
molecules are selected from tAe group consisting of 
monoclonal antibodies , recombinant antibodies , and 
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fragments tMereof , and wherein the antibody 
specifically Hinds to a stable, 
conformationinaependent epitope which is 
uninfluenced byVhe lipid content. 

33. The method according to claim 32 wherein 
the antibody moledfcarFg^is specifically 
immunoreactive wjLtFk LDL. 

34 . The methbd/o^claim 32 wherein the 
apolipoprotein is selected from the group 
consisting of Apo A-l\ Apo A-II, Apo B , Apo C-III, 
and , Apo E . 



/ 



^ArT"antxbody molecule ^peci^ic^J^^ 



immunoreactive with LDL that does not significant, 
cross -react with other lipoproteins in whole blc 
blood plasma or bloizJd se£&m, wherein the wpi^cule 
is selected from the group consistina^x monoclonal 
antibodies, recombinant antibodi^; and fragments 
thereof and where in><trev an tii>c^y specifically binds 
to a stable, conf yz^matip^findependent epitope which 
is uninfluenced py trfie lipid content. 

36. The ant^isody molecule of claim 35 wherein 
the antibody^is tnfe anti-LDi. monoclonal antibody 
produced^by the hybrtdoma cell line HB 3 cB 3 ATCC 
designation number HB 11612. 

3 7. The antibody molecule of claim 35 wherein 
Izhe 11 --^ antT^LDlTTfcB^M 1 D 4 ATCp- 

3 8 The antibodfr molecule of claim 3 5 



immobilized to a solid support. 

39. The antibody molecule of claim 3 8 wherein 
the support is a resiiA^or purification of 
apolipoprotein, lipoprotein, or lipid associated 
therewith . 

40. A method f or \purV^ipg an apolipoprotein 
comprising 

reacting a solution containing apolipoprotein 
with an immobilized antibody selected from the 
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group consisting! of the anti-LDL monoclonal 
antibody producedl'By the hybridoma cell line HB 3 cB 3 
ATCC designation! mimjz>er HB 11612 and the anti-LDL 
RcB 3 M 1 D 4 recombinant antibody ATCC designation 

number 6 96 0 -2-r ■ 

41. The method of claim 12 wherein binding of 
the second antibody forms a precipitate of the 
antigen and both bound antibodies which can be 
detected in solution. 

¥2T. T he VeLhu d"~ot claim 1 tor determining cne 

relative rati\ of LDL to HDL comprising 

adding to t\e sample antibody molecules 
immunoreactive with low density lipoprotein and not 
cross-reactive with high density lipoprotein and 
determining the anteunt of low density lipoprotein; 

adding to the sample antibody molecules 
immunoreactive with Vigh density lipoprotein and 
not cross -reactive wi\h low density lipoprotein and 
determining the amountyof high density lipoprotein; 
and 

determining thg^jcartriro Xo f the amount of low 
density lipt5protein. with \he amount of high density 
lipoprotein . 

43. The method \pf claim 41 wherein the anti-low 
density lipoprotein^nt ibody is selected from the 
group consisting HB 3 c^ 3 and recombinant RcB 3 M 1 D 4 
antibodies . 

44. The method of ^laim 43 wherein the method 
comprises 

(a) determining the afl 
lipoprotein in a sample 



providing immobiliz 
providing soluble 1 
mixing the soluble 
biological sample to form 




of low density 



-LDL antibodies, 

-ApoB antibodies, 
oB antibody in the 
exes between the 



soluble antibody a^d the ApoB\containing 
lipoprotein particles, 
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determining^ the amount of ApoB captured by the 
immobilized an\ibody to calculate the amount of 
LDL , 

(b) determining the amount of high density 
lipoprotein in a\sample by 

providing immobilized anti-ApoA-I antibody 
having a binding affinity and specificity similar 
to AIbD 5/ 

providing soluble labelled antibody having a 
binding affinity and\ specif icity similar to AIbE 2/ 

mixing the solubleWnB^body reactive with ApoA-I 
in the biological samrile to form complexes between 
the soluble antibod^ aftd the ApoA-I in lipoprotein 
particles , 

determining the^a^ui^Tof ApoA-I captured by the 
immobilized antibody and\calculat ing the amount of 
HDL from the amount of Ap©A-I, and 

(c) calculating the rat\Lo of LDL to HDL, 





